Intramolecular binding of a proximal PPII helix to an SH3 domain in the fusion protein SH3Hck : PPIIhGAP.
SH3 domains are a conserved feature of many nonreceptor protein tyrosine kinases, such as Hck, and often function in substrate recruitment and regulation of kinase activity. SH3 domains modulate kinase activity by binding to polyproline helices (PPII helix) either intramolecularly or in target proteins. The preponderance of bimolecular and distal interactions between SH3 domains and PPII helices led us to investigate whether proximal placement of a PPII helix relative to an SH3 domain would result in tight, intramolecular binding. We have fused the PPII helix region of human GAP to the C-terminus of Hck SH3 and expressed the recombinant fusion protein in Escherichia coli. The fusion protein, SH3Hck : PPIIhGAP, folded spontaneously into a structure in which the PPII helix was bound intramolecularly to the hydrophobic crevice of the SH3 domain. The SH3Hck : PPIIhGAP fusion protein is useful for investigating SH3: PPII helix interactions, for studying concepts in protein folding and design, and may represent a protein structural motif that is widely distributed in nature.